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TEMPO Quick Facts
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Ç NASAôs first Earth Venture Instrument (EVI) 

selected in 2012 & first host payload 

Ç Joint NASA & Smithsonian Astrophysical 

Observatory (PI Kelly Chance) project with 

domestic and international partners  

Ç Observations of atmospheric pollution every 

daylight hour at high spatial resolution from 

Geostationary Earth Orbit

Ç UV/Visible grating spectrometer is sensitive to policy-

relevant pollutants (NO2, SO2, O3) and aerosols.

Ç Capability to distinguish between boundary layer from free 

tropospheric and stratospheric O3

Ç Launching April 2023 on SpaceX rocket to satellite host 

Intelsat (IS40e) @ 91ÁW (Baseline mission: 20 months).

Ç Part of a geostationary air quality constellation, providing 

hourly daylight observations over the Northern Hemisphere

TEMPOôs Field of Regard (FoR)

NO2 from TROPOspheric

Monitoring Instrument 

(TROPOMI) mapped to 

TEMPO 
~293-494 nm ~538-741 nm



Proposed Near 

Real-Time products 

(latency 2-3 hours)

TEMPO Data Products
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Level Product Key Variables Resolution 
(km2)

Frequency/ 
SIze

L1b Radiance Geolocated, calibrated, geolocation & quality flags 2.0 x 4.75 Hourly, granule

L2 Cloud  Cloud fraction, cloud pressure 2.0 x 4.75 Hourly, granule

O3 (Ozone) profile O3 profile, Tropospheric O3 column,

0-2 km O3 column, Errors

8.0 x 4.75 OR 

8.0 x 9.5

Hourly, granule

Total O 3 Total column O3 2.0 x 4.75 Hourly, granule

NO2 (Nitrogen 
Dioxide)

Slant Column Density (SCD) 

Tropospheric Vertical Column Density (VCD)

Errors

2.0 x 4.75 Hourly, granule

HCHO 
(Formaldehyde) SCD

Total VCD 

Errors

2.0 x 4.75 Hourly, granule

C2H2O2 (Glyoxal) 2.0 x 4.75

H2O (Water Vapor) 2.0 x 4.75

BrO (Bromine) 2.0 x 4.75

SO2 (Sulfur Dioxide) SCD

VCD (Total, Planetary Boundary Layer, & Lower / 
Middle / Upper Tropospheric, Lower Stratospheric)

2.0 x 4.75 Hourly, granule

Aerosol Ultraviolet & Visible Aerosol Optical Depth (AOD)

Aerosol Optical Centroid Height (AOCH)

Aerosol Absorption Index (AAI)

8.0 x 4.75 Hourly, granule

TEMPO/GOES-R 
Synergistic

Aerosol (see above), Fire / Hotspot, Lightning, 
snow/ice, etc.

2.0 x 4.75 Hourly, granule

L3 Gridded L2 Same as L2 ~5 x 5 (TBD) Hourly, scan

L4 UVB UV irradiance, erythemal irradiance, UVI TBD Hourly, scan

** Center of 

Field of Regard

**

Level 3 product 
composed of 10 
granules of Level 2 
files for complete 
TEMPO FoRscans

Black text: Baseline 
products

Orange text: Additional 
/ proposed products



Mission Phases & Operational Timeline

555

Commissioning: 

July ïOct 2023 
Launch: 

April 2023 

Ç TEMPO commissioning phase from July ïOct 2023

Ç Nominal operation: ~6 months after launch (Oct 2023)

Ç Baseline mission length is 20 months with possible 10+ year lifetime depending on senior 

review extensions

Ç Plan to release level 1b data ~4 months after commissioning phase (Feb 2024) and level 2 

and 3 data ~6 months after commissioning phase (April 2024)

Ç Data will be publicly available via NASA Earthdata Search in netCDF4/HDF5 format.


